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RUNWAY END IDENTIFIER LIGHTING SYSTEM

(REIL)

1, SCOPE

1.1 Scope.- This specification covers the requirements of the Federal
Aviation Administration for a2 Runway End Identifier Lighting System
(REIL) consisting of two flashing lamp assemblies and associated equip-
ment at the approach end of runways.

2. APPLICABLE DOCUMENTS

2.1 PAA documents.- The FAA spécifications, standards, and dréwings of
the issues specified in the invitation-for-bids or request—for-proposals
form a part of this specification. ‘ '

2.1.1 FAA specifications

FAA-E-1100 Photometric Test Procedures for Flashing Lamps
FAA-G-2100c - Electronic Equipment, General Requirements
FAA-D-2494/1a Technical Instructicn Book Manuscripts: Electronic

Equipment, Requirements for: Part I - Preparation
-of Manuscripts
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' FAA-D-2494/2a Technical Instruction Book Manuscripts: Electronic,

DR ‘ Electrical, and Mechanical Equipment, Requirements for:
Part II - Preparation of Reproducible (Camera-Ready) i
Copy and Original Artwork. , . - 1

AC 150/5545—7 Specification for L-824, Underground Electrical Cables
I -for Airport Lighting Circuits

AC 150/5345-10 Specification for L-828, Constant Current Regulators
AC 150/5345-11 Specification for L-812, Constant Current Regulators

AC_150/5345~26 Specification for L-823, Plug and Receptacle, Cable
. Connectors

AC 150/5345-42 FAA Specification for L-857, Airport Light Bases, Trans- :
' former Housings, and Junction Boxes |

AC 150/5345-47 Isolation Transformers for Airport Lighting Systéms

2.1.2 FAA standards

FAA-STDf013 Quality Control Program Requirements

FAA-STD-021  Configuration Management (Contractor Requirements)

2.1.3 FAA drawings = . o | e T
C-6046 Frangible Coupling, Type 1 and 1A, Details - - = . g
C-21216 . Standard Nameplate |

2.2 Military and Federal publicationa.-~ The following Military and Federal
publications of the issues in effect on the date of the invitation—for-blds or .
request—forﬂprOposals form a part of this specification. ' ‘ |

2.2,1 Military specifications

MIL-A-8625 Anodic Coatings for Aluminum and Aluminum Alloys

MIL-C-7989  Cover, Light Transmitting, for.Aeronautical Lights,
: General Specification for

MIL-C~25050 Color, Aeronautical Lights and Lighting Equipment, : ' |
General Requirement for

MIL-E-17555 Electronlc and Electrical Equipment, Accessories, and
Repair Parts, Packaging and Packing :

MIL-I-~46058 Insulating Compounds, Electrical (for coating printed
' circult assemblles)

MIL-T-27 Transformers and Inductors (Audio, Power, and High Power
Pulse), General Specification for:
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P 2.2.,2 Military standards
S : MIL-STD-276 " Impregnation of‘Porous, Nonferrous Metal'CeetingS'
' MIL~STD=-454 - -Standard General Requirements for Electronlc Equlpment

ﬁIL—STD-461 Electromagnetic Emlasion and Susceptibility, Requlre—
: ments for the Control of Electromagnetic Interference

- MIL-STD-462 Electromagnetic Interference Characterietics, Measurew
' BN . ment of ' : :

HiL-STD—471 Haintainability Demonstration J

MIL-STD-785 Reliasbility Program for Systems and Equipment Develop—
' . ment and Production . _

MIL-STD-810C  Environmental Test Methods
| MIL-STD-B89  Dissimilar Metals:

2.2.3 Military publications .

MIu~HDBK—217b Reliability Stress and Failure Rate Data for Electronlc
v Equipment . o _ R

"""" MIL—HDBK-472 Maintainebility Predictions'
RADC-TR-75=-22 - Nonelectronic Reliability Notebook

2. 3 Federal specifications

QQ—A«200/9 Aluminum Alloy Bar, Rod Shapes, Tube, and Wire, Ex—
truded, 6063
QQ-A~225 - Aluminum and Aluminum Alloy Bar, Rod, Wire, or Special

Shapes; Relled; Drawn, or Cold Finished, General'

Qu-4-250 Aluminum and Aluminum Alloy Plate and Sheet General
Specification for ' o

QQ=4-591 Aluminum Alloy Die Castings

RQ~A~601 Aluminum Alloy Sand Caetings_

QQ—P~41é ' Platlng, Cadmium (Electrodepoalted)

'QQ—Z-325 Zinc Coating, Electrodeposited Requirements for
TT-E-489 Fnamel, Alkyd, Gloss {for exterior and intefior

surfaces) .
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2.3.1 Federal standard

FED=STD-595 Color (requirement for individual color chips)

2 4 Other publicationa.n The following publicatione, of the issues in effect
on the date of the invitation-for—bida or request-for~proposals,: form a part of
this apecification.

'2.4.1 National Electrical Manufacturers Aeeociation {NEMA)

NEMA 4 Watertight and Dusttight Indoora and Outdoors
L (Enclosure) T e

NEMA FA1—3;01 Vibration Testing

2.4.2 American National Standards Institute (ANSI)

ANSI C62.1 Quantities and Units Used in Electricity

2.4.3 American Iron and Steel Institute (AISI)

AISI Stain and Heat Resistant Steel No. 13

(Copies of this epecification and other applicable FAA documents nay be ob—
‘tained from the Contracting Officer in the office issuing the invitation-for-
bids or request-for-proposala, The requests should fully identify material
desired, i.e., standard, drawing, specification, and amendment numbers and .
dates. Requests should cite the invitation-for-bids, request-for-proposal, or
contract invelved cr other use to be made of the requested material.)

'(Requests for coples of Military documents should be addressed to the Comizand-
" ing Officer, Naval Supply Depot. 5801 Tabor Avenue, Philadelphia, Pennsylvania
19120 )

(Information on obtaining coples of Federal specifications and standards may be
obtained from the General Services Administration office in Washington, D.C.;
Atlanta; Auburn, Washington; Boston; Chicago; Denver; Kansas City, Migsouri;
New York, San Francisco; and Seattle.) '

(Information on obtaining NEMA publications may be provided by the National
Electrical Manufacturers Association, 2101 L Street, NW., Washington, D.C.
20037. ) '

t(Information on obtaining ANSI etandards may be provided by the Amarican Na-‘
tional Standards Institute 70 East 45th Street, New York, New York )

(Copiee of AISI standerds may be obtained from the American Iron and Steel in-
stitute, 1000 16th Street, NW., Washington, D.C. 20036. )
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2. REQUIREMENTS

" 3.1 Equipment to be furnished by the contrsctor.— The equipment to be fur-
nighed under this specification for each REIL system shall consist of the fol—
lowing items._ :

(a) Control cabinet (3.4.1), inclnding lightning arresters

(b) 2 each identifier assemblies (3.4.2)

(¢) Power adapter (3.4.3) (when applicable)

(d) Aiming device (3.4.4)

(e). Site apare parts (3. 5)

(£) Instruction books (3.18. 2)
3.2  Other equipment.— Equipment that is requiréd for the REIL sféten but is
not furnished under this specification includes frangible couplings; 2-inch

electrical metallic tubing (emt) conduit; and 100 watt (w), 6. 6/6 6 ampere (A)
or 200 W, 20/6.6 A isolation transformers.

3.3 General functional requirements.- The runway end identifier flashlng'light
units (hereinafter referred to as identifier units) will be used to indicate
'the approach end of a runway (see figure 1). One identifier unit shall be lo-
cated oh each side of the approach end of the runway and both units shall flash
simultaneocusly twice a second. The runway end identifier system shall bé con-
trolled {on-off) by: (a) senasing the current in an existing runway .edge light-
ing circuit, (b) activating a swWitch in the control cabinet (3.4.1), and (¢}
remote control. An isolation transformer shall be used to isolate the control
cireuit of the identifier units from the high voltage circuit of the runway
edge lights. The identifier unit shall have the capability of being operated
at three different intensitles. Intensity setting of the identifier units
'shall be accomplished by switching capacitors in the individual control cabinet
(3.4.2.3) or by other electrical methods. Two selector awltches shall be in-
.8talled in the control cabinet to energize/deenerglze the identifier units, and
to permit manual, automatic, and remote control operation of the identifier
units. Power for the operation of the identifier units shall be derived from a
120/240 volt (V), 60 hertz (Hz) constant potential source. '

3.4 Syasten operating_requirements.— The identifier units (3.4.2.4) will
operate in conjunction with an existing runway edge llghtlng'circult'that ig a
series e¢ircult, powered by a constant current regulator. This series c1rcu1t
may be either a high intensity runway light (HIRL) circuit having five dif-
ferent current steps or a medium intensity runway light (MIRL) circuit having
three different current steps. Operation of the identifier units in.the auto
mode shall be accomplished automatically by sensing the current in the runway
edge lighting circuit; when the runway edge lights are or, the REIL will be on.
The system may also be operated manually or remotely, as specified in 3.4.1.4
‘end 3.4.7.5. System block diagrams are shown in figures 2 and 3. '
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3.4, Control cabinet.- The control cabinet shall be an outddor, NEMA Type 4
enclosure of sufficient size to accommodate all of the necessary componerits and
wiring. The cabinet’ shall be provided with adequate internal clearance to

facilitate installation and maintenance of components. The cablnet housing

shall be rigidly constructed and shall not distort or bend under normal methods
of shippihg, handling, installation, and maintenance. Either steel or aluminum
may. be. used for the housing material. Aluminum; if uged, shall be anodized in

accordance with MIL-A-8625. The cabinet housing shall have a hinged door with

provisione for padlocking (the hole for the padlock furnished by others, shall
be 7/16 inch (1.11 cm) in diameter). A lever handle shall be provided on the
door to activate shoot bolts that will secure the door firmly in the closed
pesition.. Door gaskets shall be in accordance: with 3.10.4. A door. stop shall

‘be provided to hold the door open at approximately 1200 A metal panel shall
~be installed in the rear of the cabinet upon which all ‘components are to be in-

stalled, Mounting bolts shall not protrude through the cabinet. ' The cabinet
shall be provided with suitable lugs to mount the cabinet in the vertical posi-
tion. A ground lug having 'a slotted, hexagonal, green—colored head shall be’
provided in the cabinet for a No. 6 ground wire. - Space shall be reserved for‘
field instellation of conduite for all external cable connections. '

3 4.1.1 Power and’ control circuitry.- The control cabinet shall have the.
capability to detect misfires of identifier units accumulated over a -« -
100~trigger sample interval.  The number of misfires within the - interval shall
be compared to a threshold value set by thumbwheel switches located inside the -
cabinet. When the thumbwheel preset threshold value is exceeded, the iden-
tifier unit shall be’ considered failed and its correepondlng failure - signal
shall be routed to the remcte maintenance monitoring receptacle (3 9.7.1). The
thumbwheel switches shall allow the threshold value to ‘be varied, in integer '

numbere, from 1 to 7. Once the threshold has been exceeded, the- failure detec+

tion circuit shall not be reset until. either the reset pushbutton or the on/off_
gselector switch is actuated. No additional wiring to the identifier units

shall be required for this fallure detection function. In addition, the con-.
trol cabinet shall receilve monitoring signals from the individual control
cabinet (3.4.2.3) that will convey the operational status of the flash: tubes: to
the remote maintenance monitoring system, The control cabinet shall: ‘provide-
120/240 volts, three-w1re, 60 hertz power, and the: following control SLgnals to
each 1nd1v1dual control cabinet via the Junctlon box. T

(a) One trigger signal
(b) One'trigger'signal return
() Three intensity signals (hlgh, medium, and low)
(4} :One 1nten51ty gignal return
One signal return (ground) nay be used instead of two.signal retufneifor beth

the trigger and the intensity signals. The voltage used for the control signals
shall not exceed 120 volts AC/DC. © The current flow-

- ing - through the control cable (figure 2) shall not exceed 500 milllamperee

(md).

3. 4 1.2  Intensity step changing.— All ldentifler units shall be de51gned for

three inten51ty levele (high medium, and low) Complete instructlens on
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accomplishing 1ntensity level change shall be included in the equipment
instruction book. Intensity step changing of the identifier units will be
controlled from the control cabinet (3.4.1). In order to effectively switch
flash capacitors, the control cabinet may automatically interrupt power to. the
identifier units for a periocd not to exceed 2 seconds during intensity step '
changing. In the event of loas of intensity step control voltage, the iden-
tifier units shall automatically revert to operation on the low intensity step.
The design shall be such that no arcing or relay operations occur during any.
~intensity step change. Components used for intensity step changing shall be

. designed for a minimum of 150,000 operations. .

3.4.1.3 Current: sensing,switch.- A current sensing switch shall be, prov1ded 1n"_

the control cabinet to. control automatically the on-off operation of ‘the iden~

tifier units in the AUTO mode (3.4.1.4). This shall be accomplished by sensing.

the current in a runway edge lighting circuit. The input to the current sensor
will be obtained from the secondary of either a 100 watt, 6. 6/6.6 ampere or a
200 watt, 20/6.6 ampere, 5 kilovolt (kV) isolation transformer (in accordance
with AC 150/5345-47). The primary of the isolation transformer will be connec-
ted to the runway edge lighting circuit. The current sensor switch. shall
operate properly when located between 100 to 1,500 feet {30.5 to 457 meters)
from the isolation transformer, when the transformer and switch are connected
by 2-conductor No.. 12 cable. (The isolation transformer and cable are not fur-
nished under this specification, but one or more of the. transformers will. be
required for factory tests. }. The current sensor shall sense the current from
the isolation transformer.. This current will differ from a sine wave in
various degrees, depending upon the number of burned:out lamps in the runway
edge lighting circuit. The design of the eurrent sensor .shall provide protec~
tion of sclid—state .components from lightning, current surges, and voltage
surges of 1,500 volta peak-to-peak, 60 Hz, as may be encountered in a series

lighting circuit. The current sensing switch shsll contain: an adjustable time.

delay of 0 to 4 seconds. .- This time delay will. permit uninterrupted operation
of the identifier units when they are used with runway lighting circu1ts in
which the current is interrupted during intensity. step changes.

Beda1.3.1 Operation of current sensing switch - The switch shall'cperate over
‘a range of 0.5 to 7.0 amperes root-mean-square (rms) on the runway edge light~
“ing circuit with an input voltage .to the control cabinet of 120/240 ¥ ac +10
percent. The identifier unita shall be shut off when the current in the runway
edge lighting circuit drops below 0.5 smperes rms.

Z.4.1.4 Control switches.~ Two switches shsll be installed in. the upper right
quadrant of the control cabinet to permit on/off, automatic, local, and remote:
control operation of the identifier units.. The first switeh, labeled
IDENTIFIERS ., shall be a two—pcsition switch ( ON-OFF ) capable of turning
the identifier units on/off, asg indiceted below. ‘ ' -

Switch Positicn h ' . : Function N
- ON - Identifier units'sre energiZed,
IDENTIFIERS - | B
: -~ OFF Identifier units are deenergized.

The second switch shell be a labeled five-pogition switch providing. for step
control of the system, beginning with the REMOTE function,'as the selector
kneb is rctated clockwise as indicated below: ¥ S

AN

T T 0 K g

Y 8 AT A A X §WRWRES T




Switch Position

' REMOTE
AUTO
LOW

'LOCAL MEDIUM
. HIGH .
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 Function

Identifier units

Identifier units

conjunction with

Identifier unite

Identifier units
‘Tdentifier units

operate . on medium intensity.,

remotely_dcntrolieda

opérate automatically in
runway lighting circuit.

operate on low intensity.

operate on- high intenaity. .

Play and backlash in the switches shall be held td_a.minimuﬁ;,commensurate‘with ‘
intended operational functions, and shall not cause poor contact or inaccurate

settings.
as well as by a position.

Each functional position shall be identified by a mechanical stop,
Table I shows the intensity levels of the identifier

units as a function of the loop current in the runway lighting. c1rcuit when

the selector knob is rotated to. the AUTO position.

_ Runway Lighting Circuit Loop. Currents and Identifier

Table_I

Intensity Levels

Loop Current:

,Identifiér

cirpuit)

-~ Runway Lighting L
Circuit : {Amperes) . Intensity Levels
o 6.6 + 3% . High Intensity - ... -
MIRL 5.5 + 3% . Medium Intensity .
: : 4.8 + 3% Low Intensity
6.6 + 3% . _High Intensity
SR 5.2 + 3% - "High Intensity
. HIRL - 4.1 + 3% Medium Intensity
(6.6 ampere. . 3.4 + 3% Low Intensity
circuit) 2.8 + 3% Low Intensity -
- 20.0 + 3% High Intensity
S 15.8 + 3% - High Intensity
'HIRL 12.4 + 3% Medium Intensity
(20 empere ©10.3 + 3% Low Intensity
8.5 + 3%

Low Intensity

3,4.1.5 Remote control circultry.- Exterhal remote control input signals to

the control cabinet shall be 120 V.aec, 500 mA (maximum)

A terminal block

meeting the requirements of 3.4.1.72 ghall be provided in the lower left quad-

‘rant of the control cabinet for remote control input. The terminal: block shall

have two spare terminals, in additign to the six terminals designated below:

(a)

(b}

(¢) Low intensity

Neutral

120 V ac
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(d) Medium intensity
- (e) ‘High intensity
(£). Identifiers on/off

The neutral terminal (a) shall be connected to the neutral bus. The (b) ter-
minal shall be connécted by a separately fused (10 ampere fuse) line to a 120 V
ac source within the control cabinet. The (c) terminal is energized (120 V ac)
by external control when either the low, medium, or high intensity step is
selected. When terminal (c) alone is energized by external control, the iden-
tifer units shall turn on to the low intensity step..  Terminal (d} is-energized

(120 V ac) by external control when either the medium or high intensity step is

selected. When terminal (d) and terminal (c) only are energized, the iden-
tiffer units shall turn on to the medium intensity step. Terminal {e) is ener-
gized {120 V ac) by external control when the high intensity step is selected,
When terminal (e), terminal (c), and terminal {(d) are energized, the identifier
units shall turn on to the high intensity step. Terminal (f) is energized (120
V ac) by external control to turn the identifier units on. When terminal (f)
is energized, the identifier units shall turn on to the intensity step deter-
mined by inputs to terminala {¢), (d), and (e). Deenergizing of terminals (c),
(d}, and {e) shall turn off the identifier units. The system, when energized
- from the off position, shall come on at low intensity and then switch to a
higher intemsity if a higher intensity 1s selected. All intensity changes
-shall be completed within 1.5 seconds of initiating the intensity change. The
power output .to the identifier units may be interrupted up to a maximum of 1.5
- second, if required, during intensity step change operations.: Circuitry shall
. prevent intensity step changing during the discharge of an identifler assembly
capacitor. o R :

3.4.1.6 Entrance switch.-~ A two-pole, 30 A, 240 V ac,‘héavY duty, dead=front -
safety switch box equipped with a 30 A, two-~pole, thermal-magnetic circuit
breaker shall be provided as the primary disconnecting device ‘in the 240 V ac
input service. The operating mechanism shall be quick-make and quick-break.
The switch box .shall be mounted in the control cabinet at a locatlon that w1ll
provide easy and safe access to the. oparating handle. '

3,407 7 Contactors.- Lighting—type contactors of adequate rating and suitable
for the intended application shall be provided for on-off switching of power. to
the identifier units.. The contactors shall be controlled by the current sensor
switch specified in 3.4.1. 3.1, or by the on/off control switch described in
3.4.1.4. The contactors shall be installed so that thelr operation’ does not
adversely affeot other components. ' .

.4.1.8 Master timer.- A timer shall befinStalled in the control cabinet. to
provide simultaneous pulses for the identifier units.  The timer shall provide
a pulse not to exceed 120V AC/DC to each identifier individual control cabinet,
The timer shall operate the identifier units as specified in 3. 4 2.3,

3.4.1.9 Elapsed time meter.- A recycliag type elapsed time meter shall be in-
stalled in the control tabinet to indicite the rnumber of hours of operation.
The meter shall indicate up to 99, 999.9 hours a:d shall indlcate total time in
‘hours and tenths of *ours. : ‘

ATy
A
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.1.1C - Maintenance light and convenience outlet.~ A 100 watt, 120 V ac light
“-+h s protective wire mesh cover shall be installed in the control cabinet to
provide adequate iIlumination for nighttime maintepance ‘operations. The light
shali have an on—-off switch that is easily identifiable in the dark and shall
he properiy fused. Both the light and receptacle shall be usable ‘even though
+he sntrance. switeh, 3.4.1.5, is open. A 120 volt, single phase, 15 ampere,
crounding type receptacle, with built-in ground fault iriterrupter fused at 15
amperes. shaii be installed in the" control cabinet for maintenance purposes.

S 4...11 iightning_erreetere.n Suitable 1ightning arresters shall be installed
in the control cabinet to protecteachinput and output’ power terminals and- each
outoput control Siqnal The - liqhtning arresters shall ‘be wired. uO the terminal

blocks spec1f1ea 1n'3 4.1. 12._ : S

v

3edeta 12 Terminal blocks.~ A1l external connections shall terminate on ter-
minal blocks of adequate size and voltage rating.” The terminal blocks shall be
the enclosed base type with pressure-plate type terminal connectors. ALl ter-
minals shall be shielded to prevent accidental contact, and shall be marked as
required in Specification FAA—G~21000. ‘ -

F.4.2 Identifier aesemblx. An identifier'eeeembly ehail coneist of "an in<.
dividual control cabinet and a flasher 1ight unit (identifier unit) Lo

3 4.,2,1 Photometric requirements.- The identifier units. shall produce light
intensities as shown in table IT. N,

Tabie II. Light Intensities

'Intensity L .:,'. Marinum Allowable i ' Minimum ‘Effective
Setting . Effective Intensity Intensity (Candelas)
. (Candelas) : R _
High . = . 20,000 o . .- 8,000

" Medium o 2,000 | 800

Low ‘ e - 450 ' _ 150

The effective intensity measurements shall be made over -a rectangular pattern
not less than 100 vertically and 309 horizontally. Corners may. be rounded on a
‘50 padius to determine compliance with table II values.  After 250 hours of
continuously flashing twice per second, the lamp shall produce an effective in—
 tengity of no less than 70 percent of initial candlepower, and consecutive -
misses shall be no more than 1 percernit. Flash duration shall not be less than
-250 microseconds nor more than 5, 500 microseconds at 50 percent of +the" peak in—
stantaneous candlepower. The opticel system shall be as simple as possible and
5till meet all other pertinent requirements. The system may consist of reflec-
tors, lenses, prisms, or such other elements necegsary to obtain the required -
iight output. All optical elements shall be designed to assure a long 1life and
consistency of photometrics. The lamp and all optical -parts shall be firmly
held in place to withstand shock and vibration, but-shall permit. convehient
lamp renlacement when required. The optical system shall be desigred to.
prevent misalignment during maintenance operations.
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) 5 4 2.2 Rating.— Each identifier unit shall not consume more than 500 volt-
amperes at 240 volts, When measured with thermal meters giving a steady needle
deflection or with a wati-hour meter. The surge current at each flash shall
not exceed § amperes (rms) at 240 volts. The 1dentifier assembly shall be
capable of operating from a 120/240 V ac source.

3.4.2.3 Individual control cabinet.- The triggering circuit of each identifier

unit shall be located in.the individual control:cabinet. The trigger trans-

~ former may be located in the identifier unit. The identifier units shall flash
simultaneously twice a second. The trigger circuit of each identifier unit

shall be energlzed from the control cabinet and as determined by the master

timer (3.4.1.8). A current detection device that will monitor the operation of

the flash tube when a trigger pulse is received from the control cabinet, shall’

be incorporated in the design of the individual control circuitry. The output
signal of the detection device shall be routed to the control cabinet, via the
junction box, and through two 1-conductor. cables, The individual control
cabinet shall operate satisfactorily when located up to 3,000 feet (914.4
meters) from the master controller. The design of the triggering circuits
shall be such that failure of one unit will not affect operation of the remain-
ing unit. Components used in the triggering circuit shall be designed for a
--minimum of 50 million operations. .

3 4.2.3%3.1 Power and control circuitrxe- Output power'aud'cdntrol sighels from
the individual control cabinet to the identifier unit shall be supplied through
six wires designated as:

(a) 'Anede, No. 10 THWN (maximum)(Signal to anode of identifier flash tube)

(b) Cathode, No. 10 THWN (maximum)(Signal to. cathode of identifier flash
. tube) S

{e) Neutral No. 10 THHN (maximum)

(d) Trig§er, No. 14 THHN (maximum)(Signal to- ionize the identifier flash L
: “tube ;

- (e} Interlock, No. 18 American'Wire Gage (AWG) (Signal!to.interlock suitch)
(f) Interlock return, No. 18 AWG (Return 31gnal from interlock switch)
C3.4.2.3.2 Lightning arresters.~ Suitable lightning arresters shall be lnstal—

led in the individual ‘control cabinet to protect the input and output power
terminals, as-well ags the input and output control signal terminals.

3.4.2.4 Idehtifier unit.~ The identifier unit housing shall be constructed of
stainless steel or aluminum, or of a. nonferrous material which is comparable .in
service iife to a stainiess steel or aluminum housing over the. full range of
environmental and operating parameters defined in this specification. ~The
‘identifier unit shall permit continuous vertical adjustment -of the light beam
axis. from horizontal %o 25° above horizontal. The horizontal beam axis shall
be perpendicular to the lamp cover glass or window. All components in the
identifier unit shall be accessible through a door or cover for maintenance.

B””ﬁ°5e$‘ .Cable fittings shall provide both a watergr-of .and ‘strain relief-
onhecticn to the housing. The atrainrelief provided shall be as indicated

“in 3.4.3.7. The fitrings shall not cause a permanent set on the cable
1nsulation. ' ' S
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3.4.2.4.1 Flasn tube.— The flash tube shall have a rated life of at least
1,000 hours when operated on the high intensity step. The effective intensity
shall not decrease more than 30 percent: during the minimum rated-'life, and:
flash skipping {(migsfirings) shall be less than 1 percent. with no skips occur-
ring consecutively. ILf the flash tube used is.the type that is enclosed in a
PAR-56 bulb, then the window {3.4.2.4.2) and reflector (3.4.2.4.3} are mot

- required.

3,4.2.4.2  Window.- The housing shall have a glass window installed to permit
the maximum amount of light transmission from the optical system lamp reflec-
tor. The glass shall be aviation white in accordance with MIL-C-25050 (Asg)
and shall be Class A in accordance with MIL-C-7989. It shall be entirely free
of bubbles, mold marks, or other imperfections which might impair light trans-
mission. The glass shall be 1/4 inch (6.35 mm) nominal thickness and shall be
highly resistant to mechanical impact and abrasion. The gasket surface of all
glass shall be either ground or molded to a sufficiently true surface to ensure
a tight joint. -The window shall be attached to the housing by watertight gas-

kets and mounted in such a manner that it can be easily replaced from inside.

3.4.2.4.3  Reflector.- A metal reflector with reflective surface shall be used
to provide the light output and beam spread specified -in 3.4.2.1. The reflec~
tor shall have a minimum diameter of 7 inches (180 mm). The reflector material.
ghall be brass or:aluminum with a minimum finished thickness of 0.035 inches.
(0.88 mm) for brass and 0,060 inches (1.5 nm) for aluminum. . Where aluminum is
used it shall bBe provided with a clean ancdized finish in accordance with -
MIL-A-8625. ' ‘ : B '

3.4.2.4.4 Socket.~ The iamp sqckét shall be a plug;in typéApéfcélainasdcket-

able to withstand the operating temperature of the flasher -lamp. - Insulating
materials used in the .socket shall be nonporous and -nonabsorbent. . Screw ter-
minals shall be provided on the socket for required wire terminations. - The .
socket shall be attached to the lamp housing.with two or more screws in.a man-
ner facilitating easy removal or replacement of the socket. .

.3;4;2.4.5 Mounting attachments.~ Each {dentifier unit‘Shali bé:assembied to a
- ‘mounting base. The mounting base shall have an internal wireway for six wires

to-the lampholder. The lampholder/mounting base interface shall permit. passage
of the six wires mentioned in 3.4.2.3.1 regardless of the lampholder's vertical
adjustment angle. The mounting base shall permit rigid mounting of .the com-
plete identifier unit by either capping the open top of a frangible coupling -
(FAA Drawing C-6046) or by capping the open top of a 2-inch (5.08 .cm) electri-
cal metallic tubing conduit. . Three equally spaced (1200). 3/8-inch (0.95 cm)

- round~head stainless steelfacrews_{with'slightly cupped tips)fshgll be provided

for this method of attachment.

3,4.,2.4.6 Baffles.- The identifier units shall be designed to permit the
mounting of baffles that will' rinirize or sliminate tae rlindine erifect of the
lights. .Baffles shall be tested as an intsgral part of the identifier unit.
during qualification testing. ' ' R

3,4.3 Power adapters.- Power adapters shall convert constant current:poﬁer, _
recoived from an available medium intensity runway light {MIRL) system. circuit

" or a high Intensity runway light (HIRL) system circuit, to 120/240 V, #10

percent, 60.hertz, constant potential power. Adequate power, a minimum of 0.7
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kilowatt (kW), shall be produced to operate the control cabinet. Either a 6.6
ampere power adapter or a 20 ampere power adapter shall be used, depending on
the nature of the runway edge lighting system circuit. The power adapter shall
maintain the 120/240 V output over the entire current range of the runway
lighting circuit. - Figure 4 shows the REIL power adapter schematic wiring
diagram. ' : : . ' :

3.4.3.1  The 6.6 ampere power adapter.- The_6;6 ampere power adapter shall con-
-vert constant current power that is provided from either a 6.6 ampere MIRL or a
6.6 ampere HIRL. . ' . ' S

.3.4,3.2' The 20 ampere power adapter.— The 20 ampere power adapter shall con=
vert constant current-power”prdvided from a 20 ampere HIRL;: : ' ~ :

3.4.3.3 Power adapter design conditions.- The power adapters shall be designed
to operate as specified without adverse effect on the edge lighting system when
used in conjunction with runway edge lighting circuits described in 3.4.3.3.1,
5.4.3.3.2, and 3.4,3.3.5. The adapters shall be designed to operate as
specified over the full regulator loading range, i.e., from a minimum of no -
other connected:load (a power adapter and REIL system only) to a maximum load

- that is 1.0 kW less than the rated regulator capacity. S T

3.4.3.3.1 6.6 ampere MIRL design conditions.- The 6.6 ampere power adapter
(3.4.3.1) shall operate as specified when used in conjunction with a MIRL sys-

- tem which has 1 spare kW of capacity. The constant current regulator shall be
a 4 kW unit, Type L-812, in accordance with AC 150/5345-11, The connected load
consists of (a) 9,000 feet (2,750 meters) of one-conductor No. & cable, type -
L-824, in accordance with AC 150/5345-7; (b) 52 each 30/45-watt isolation
transformers, Type L-830~1, in accordance with AC 150/5345-47; (c) 40 each,
30-watt, 6.6 ampere lamps; and (d) 12 each, 45-watt, 6.6 amperé lamps. : These
loads produce, a caleculated total of 3.0 kW, For power adapter design purposes,
assume a maximum of 10 percent of the lamps are burned out. : .

2:4.3.3.2 6.6 ampere HIRL design conditions.~ The 6.6 ampere power adapter ..
(3.4.3.1) shall operate as specified when used in conjunction with a. HIRL sys—
tem which has 1 spare kW of capacity. The constant current regulator shall be
a 20 kW unit, Type L-828, in accordance with AC 150/5345-10. The connected
load consists of (a) 13,000 feet (4,000 meters) of one-conductor No, .8 cable,
Type L-824, in accordance with AC 150/5345-7; (b) 74 each, 200-watt, isolation
transformers, Type L-830-6, in accordance with AC 150/5345-47; and (c) 74 each,
200-watt, 6.6 ampere lamps. These loads produce a calculated total of 19.0 kW.
For power adapter design purposes, assume a maximum of 10. percent of. the lamps
are burned out. . Ce o : T ' -

344.3.3.3 20 ampere HIRL design conditiong.—~ The 20 ampere power adaptér shall
operate. as specified when used in conjunction with a HIRL systém which has 1
spare kW of capacity. The constant current regulator shall be a 30 kW. unit,
Type L-828, in accordance with AC 150/5345-10. The connected load consists of .
(a) 17,000 feet {5,200 meters) of one~conductor No. 6 cables (b) 94 each, -
200-watt, isolation transformers, Type L-830-7, in accordance with AC -
150/5345-47; and (c) 94 each, 200-watt, 6.6 ampere lamps. These loads assume a
maximum of 10 percent of the lamps are burned out. y o '
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3. 4 3.4 Power adapter housing.- The power adapter houalng shall be a
submersible, 1/3-~inch (0.3 cm) thick minimum, welded, galvanized steel con-
tainer with 1id and O-ring gasket. The housing shall be cylindrical in shape
and have a minimum 10 inch (2.5 cm) wide flange at the top. The lid shall be a
minimum of 1/8 inch (0.3 cm) thick and shall be secured to thé housing by a
minimum .of six-bolts. The O-ring gasket shall be in accordance with 3.10.4. _
Two lifting handles, approximately 1/4 inch (0.6 cm) in diameter by 2 inches (5
cm) high by 5 inches (13 cm) wide shall be welded to the exterior surface of
the lid. The housing shall be provided with a removable equipment mounting
panel as specified in 3.4.3.8. Primary cables (3.4.3.5) and secondary cables
(3.4.3.6) shall enter the housing through the 1id, via squeeze fittings with
‘waterproof glands. :The entire power adapter, including primary and secondary
cable leads and installation cables, shall fit into a. Type I, 16 inch (40.64 -
cm), nominal diameter L-857 transformer housing with 1id manufactured in ac-
cordance with AC 150/5345-42. Ancillary interface equipment, or components be-
tween the power adapter and the input terminals of the master control unit,
shall not be required. The housing design shall provide for heat dissipation
that is required to cool the adapter components, when they are operated under
the specified environmental conditions and installed underground. No bolts
shall pass through the exterior walls, bottom, or 1lid flange of the power
adapter. All nuts, bolts, and washers shall be stainless steel. A minimum of
three complete threads shall be used when bolts are 'in place. : :

3.4.3.5 Primary ‘cables .- Primary leada from the power adaptera shall be Type
. L-B24 cable. in accordance with AC 150/5345-7. The cables shall be 5 k¥, one- .
conductor No. 6 cable for the 20 ampere power_adapter; and 5 kV, one-conductor
No. 8 cable for the 6.6 ampere power adapter. The primary leads shall be 24
inches (0.6 meter) long. One lead shall be equipped with a piug, Type L-823,
and the other lead shall be equipped with a receptacle, Type L—823, in accord-
ance with AC 150/5345-26.

3.4.3.6  Secondary- cables.~ Two secondary leads from either'the 6.6 ampere'or'
the 20 ampere power adapter shall be Type L-824 cable in accordance with AC .
1%50/5345~7. The two leads shall be 600 volt, two-conductor, No. 12 cables, 48
inches (1.2 meters) long. Both secondary leads shall be equipped with a two-
conductor, Type L-823 receptacle in accordance with AC 150/5345~26, Secondary
cable conductors. shall be permanently ldentified by brass tags securely at-
tached %o the cable adjacent to the receptacles. Four each, .one-conductor, No.
12, Type L-824 cables up to 100 feet {30 meters) long with Type L-823 plugs
will be furnished by another source to. connect thé power adapter to the control
cabinet.

3.4.3.7 Cable instsllation.- Primary and secondary cables shall be adequately

strain relieved on the inside surface of the power adapter lid to permit 1ift-

ing of the entire power adapter by any one of the cables. Adequate slack cable
shall be provided within the housing to permit the 1lid to be removed and placed
flat on a work bench (at the same elevatlon as the bottom of the kuu31ng)

without disturbing cable gaasa%ea through the squeeze fittings.Cable oenetratlon
into the power adapter 1id shall be waterproof.

3.4.5.8 FEquipment mounting panel.— All power adapter’ components may be secured
to a removable galvanized gteel mounting plate via attached machine screws and .
slotted screw mounting hcles. The panel shall be a minimum'of‘"/“ inch (0.3
em) thick and shall be attached to the bottom of the housing, uSlng a minimum
of four standoff studs that are welded tc the bottom of. the housing, and lock

i
3
!
i
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wagshers and nuts. The panel shall have adequate clearance to be easlily removed
' thréugh the top of the housing with all components installed. Each component
shall be removable without disassembly of any other componente. All screws,
nuts, washers, and bolts shall be of compatible stainless steel. -A minimum of
three complete threads shall be used when the screw, nut, or bolt is in place.
Nutas to receive mounting screws shall be permanently. secured to the mounting
panel. . _

3.4.3.9 Power adapter transformer.- The power adapter transformer shall be the
isolating type and shall have a minimum rating of 5 kV. The transformer may
have power factor (pf) correction. The pf correction capacitor, when required,
shall be installed in .a separate NEMA 4 enclosure. The enclosure .shall be made
of atainless steel or aluminum and shall be designed for outdoor application.
It shall be dust-tight and nonventilated, suitable for wall or floor mounting.
The transformer shall be at least 90 percent efficient. Primary leads and
windings shall be insulated from the core, the secondary windings, and all
other components of the power adapter. The transformer shall be designed to
operate indefinitely undexr load, short circult, or open circuit conditions.
The primary circuit shall be designed to withstand total immersion (the power
adapter housing filled with water} without short circuiting. The transformer
shall be designed to operate as specified when installed within the power
adapter housing and subjected to the environmental conditions regquired. - Power
output shall be 120/240 volta +10 percent, 60 hertz, and shall be adequate to

deliver, through the power adapter eircuitry, all power required to operate the
gystem as specified in_3.4.3, Cable penetrations between (pf) correction enclosure

and the gower adagtgr hOESlng shall be waterproof. Any opening shall have gaskets
in accordance wit
3.4.4 Aiming device.- The aiming device shall be. designed to fit over the

cover giass. of the lamp and be held firmly in place by a pressgure plate with
adjustable spring tension. The aiming device shall permit field aiming of the
lamp sxis perpendicular to the plane ‘of the cover glass to any angle from 0. to
. +250 above the horizontal. The aiming device shall be capable of aiming an
identifier unit mounted on a frangible coupling (FAA Drawing C-6046). The
aiming angle shall be indicated on a scale calibrated in 10 1ntervale and  shall
be accurate within +1/20 of the actual aiwing angle with the device -attached.
The final aimed angle of the lamp with the device unattached shall be accurate
within 190 ‘of the actual angle. .

3 5 Site apare perts.- One spare printed circult board assembly of eech type,
complete with all components tested and operable, shall be provided for the
master controller and the individual control cabinet..’ These parts shall be.
packed separately from the control cabinet and the. individual control cabinet.
The material used to wrap the site spare parts shall be static-free. L

3.6 Env1ronmental conditions.- The equipment eha be designed for continuous
or intermittent operation outdoors under the following environmental
conditions.‘ : L ' '

3.6.1 Temperature.~ Ain ambient temperature between —550 Centig ede (C) (4670
Fahrenheit (F)} and +/00 ¢ (1580 F). . ‘ ‘

2,6.2 Altitude.— Sea level to 10 000 feet (3 048 meters) mean aea level (msl)

3.5.3 Humidity.- Up to 95 percent relative humidity from sea 7avel to :O OOO
feas (3 043 metera) msl and +700 C ambient temperuture. ' :
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3. 6 4 Sand and dust.- Exposure to wind-blown sand and dust partlcles as may be
encountered in arid regions. _

3. 6 5 Salt spray.- Exposure to salt-laden atmosphere with relatlve humldlty of
up to 95 percent.

3.6, 6. Rain.~ EXpoeure to wind~blown rain.

3.6.7  Solar radiation (sunahine) - Exposure to eunahlne with amblent tempera»
‘ture as. stated in 3.6.1.

3.6.8 Temperature shock.— Exposure of exposed surfaces (incloding llght‘w1n¥

dows) to sudden application of cold water when -the llghts reach stable operat-‘-

ing temperaturea.’~

3.6.9 Vibratlon.- The equipment shall be capable of withstanding v;brations_in
the frequency range of 10 to 2,000 hertz in accordance with NEMA Standard
FAT=-3.01, ‘ -

_3.7"Transient suppreesion.- The eqdipment'shall'be'desigﬁed'to'withstaodrtran-'

aient increases in the 120/240 V ac (rms) line voltage superimposed on the ac .
line voltage_waveform“and.reaching:a peak voltage of 500 :V for as long as 50
milliseconds. In addition, the equipment shall .be designed to withstand-
lightning line transients applied at the equipment input. and output power ter—
‘mindls that are characterized as 10 by 20 microsecond waveform current surges

of 10,000 amperss with the subsequent power-followup and 1.5 by 50 microsecond

voltage surges of 10 kV. The current and voltage surge waveforms are described
in ‘ANSI Standard C62.1. The equipment shall restart automatically if an inter-
ruption or shutdown 1s experienced due to either type of transient. . Equipment
operational functions shall be unimpaired by the above transients when.eaeh.
type of transient is imposed a minimum of five times each to the input and out-

put power terminals of the energized equipment. Lightning protectors shall be -

provided for all power lines at their first point of entry into the -eguipment,
and ‘at their exit from the equipment. the return terminal of the lightning
'proteotor shall be connected {¢ earth ground via a separate dedicated . conductor
no lese than a No. & American Wire Gage (AWG) :

3.8 Interference: requirements.- Conducted interference levels on the power

" leads, control leads, signal leads, and interconnecting. cables between parts,
shall not exceed the limits for .CE03, as defined in MIL-STD-461 (equipment
class ID). Similarly, ‘radiated narrowband and broadband interference levels
shall not exceed the limits for RE02 of MIL-STD-461 over the frequency range.
from 1§ kilohertz (kHz) to 400 megahertz (MHz) at a distance of 20.feet (6.1
meters . : T : e :

-_3.9 Compohent requirements

3 9.1 Rectiflere;- The direct current voltages for the flash'caoac1tors shail
be obtained from a full wave rectifler using aolid—state diodes aultable for
‘the intended purpoae.

3¢9.2 Transformer.- The individuai control cabinet pdwer transfermer shall l

conform to MIL-T-27, type TF5RX02, size as required. . Voltage taps in 20 volt -

anrements-from 200 to 260 volts shall be providsd on the primary. winding for -
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adjusting input to the identifier unit at 240 volts for any supply voltage
.within the range. All taps shall be brought out to a terminal block similar or
equal to Marathon 1000 series and attached to the transformer with each tap
clearly and permanently identified. The secondary shall be center tapped for
uge with the rectifier in 3.9.1. The secondary winding shall be rated at 250
milliamperes direct current (de) and such voltage as necessary to prOVlde a de
voltage of 2,000 volts at 240 volts input.

3.9.3 Flash capacitors.- All flash capacitors shall be rated at 2,500 volts de
‘minimum and shall be designed for the intended applicatien. They shall have a
-1ife expectancy of 1 year of continuous duty at a normal working voltage of
2,000 volts dc. No electrolytic capacitors of any type shall be used.

3.9.4 Interlock switches.--Interlock switches shall be 1ncorporated in the
identifier unit, the individual control cabinet, and the control cabinet. When
the units are opened, the interlock switches shall:

(a) Disconnect all incoming power and control circuits, except the incoming
power to the maintenance light and convenience outlet (3 4. 1.10)

{b) .Discharge all flash tube capacitors (individual control cabinet only)

: .through a relay to a maximum value of 50 volts within 30 ‘seconds. - This
requirement shall apply even if components that normally draw current
from the high voltage circuits are removed. =

In addltion, the design shall prcvide for permanently connected bleeder resis--
tors in the individuel control cabinet to discharge the flash tube capacitors.
to a maximum value of 50 volts within 1 minute in event of failure of the in-
‘terlock switches. Means shall be provided to enable the 1nterlock swltches to
be cheated when the um.ts are opened.

3. 9 5 Lightning arreeters.n Lightning arresters shall be prOV1ded for all un-
derground conductors and shall be installed as near as .possible to ‘their point
of entrance to the housing. The arresters shall be properly comblned where,
necessary to meet the circuit voltage requirements.

3.9.6 Relsys;- The flash tube trigger relay ‘shall be the plug-in type tc flt a
standard octal socket and shall be enclosed in a dust cover. '

3 9.7 Test points and controls.~ Test points Eha‘l be prov1ded on all 31gnals'
that are required to be monitored during checkout, alignment, callbcatlon, or
during preventive maintenance procedures.. Test points shall not be lpcated in -
compartments  with voltage points of 500 volts or more, and all test points
shall be located so as to preclude accidental shock to personnel engaged in
normal operating or maintenance activities. The removal of" components,
modules, or circuit cards shall not be required to gain access to test points
or adjustments. Test point controls and indicators mounted on printed wiring
boards shall be accessible. from the front of the circu;t cage assembly without
the use of extender boards.

3.9.7.1 Remote maintenance monitoring and control.- Test points for the power
and control signals {listed below, of the control cabinet shall be terminated
in a central location within the cabinet. ' The termination shall be in a female
‘connector to allow easy connection to an external remote maintenance monitorlng
system and for use during preventlve maintenance procedures. P




FAA-E-2159¢ o | o -22-

(a)._POwer supply outputs.
'(b). Output power to individual control cabinets.

(c)‘:Intensity control signals (low, medium, high) to. individual control
cabineta.

(d)' Trigger signdl to individual control cabineta...'
:(e) Two*monitor SignaIS'from the individual control oapineta.:
ftf) ﬁiafire-detection,eignalsa | | o
(g) Neutral or Ground

- 3, 10 Materials.- Hateriala ahall ‘be as spec1fied herein. Materials and parts
not specifically designated by part number, standard, or specification, shall
be in accordance with Specification FAA-G-2100c, paragraphs 3. 6 through 3.6.11.
All components and parts shall be suitable for operation under the environmen-
tal conditions specified in 3.6. Metal parts shall be either inherently
corrosion-resistant or shall be suitably protected to resist corrosion or -
oxidation during extended service life. The use of dissimilar metals in con-
tdet with one another shall be avoided wherever practicable. However, if their
use cannct be avoided, they ghall be used in accordance with MIL-STD-889. All
equipment components in the identifier units, as defined herein, and furnished
under this specification shall be interchangeable without alterations in cir-.
cuitry for power or control. The components of the entire assembly shall be
directly- interchangeable with any other identifier furnished under this
specification. Cl _ . ‘

3.10,1 Printed wiring boards (pwb).- All electronic components of the REIL
system, except power: devices, shall be mounted on printed wiring boards. Con-
. formal coating of pwb's is required and shall be Type AR in accordance w1th '
MIL-I—4605B : _ - C e AR

B 10 2 Metals.~ Metals shall withstand the mechanical streas 1nv01ved and
shall be inherently corrosion resistant, or suitably protected after fabrica-.
tion, tc prevent corrosicn or oxidation under the service conditions.

3.10, 2.1 Ductile iron.--Heat—treated ductile iron,'if‘used, ahall have the
proper tensile and yield strength to meet the requirements set forth herein. S
Particular attention shall be paid to the proper Brineil hardness and . elonga—
tion of the material. . Protection plating a=s specified. in 3. 10 3 2 shall be.
used on all’ cast and machined ductile iron surfacea. :

3,10, 2 2 Stainless steel.— Type 18-8 atainless steel shall be used fcr all
bolts, nuts, and washers not subject to high stress requirements. At the op—
tion of the contractor, stainless steel may be used for any purpose for which
another material is not definitely specified elsewhere herein or elsewhere in
the contract specifications, provided that all stainlese steels are of the fol—
'lowing typesf
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American Iron and Steel Institute (AISI)
Type Numbers "

301 305 316L
302 308 - 317
3028 309 321
303 3100 322
304 314 3224
304L 316 : 347

3.10.2.3  Aluminum.- Aluminum, when used, shall be in accordance with Federal
Specifications QQ-A-200/9 and QQ-A-225. Aluminum alloy plate and sheet,
‘aluminum alloy die’ castings, and aluminum alloy sand castings shall be in ac-
cordance with Federal Specifications QQ-A~-250, QQ-A-591, and QQ-A-601, respec-
tively. Aluminum alloy castings, when used, shall be impregnated in accordance
with MIL»STD—Z?G '

3 10.3 Protective coatings.- Protective coatings used for preventlon of corro-
sion shall be as specified herein.

' 3.10.3.1 Ancdizing.- Aluminun parts on the exterior of the identifier unit
that would be exposed to continuous moisture, salt-laden atmosphere, or
mechanical damage, shall be teflon penetrated, hardcoat anodized, and shall
meet the requirements of MIL-A—8625 Type 1 or Type II, Class 1 or Class 2, as
applicable. . .

3.10.3.2 Plating.~ All iron and steel parts used shall be zinc or cadmium—
plated in accordance with Federal Specification RQ-Z-325 or QQ-P~416.

3.70.3.5 Painting.- The individual components of the REIL. syatem enumerated
below shall be painted as follows: All exposed surfaces of the: control cabinet
(3.4.1) and the identifier unit (3.4.2.4) shall be protected by not leas.than a
primer coat,: a body coat, and a final coat of. paint. The: final coat shall ‘be
aviation surface orange color with the paint neeting the requirements of

'_ Federal Specification TT~E-489. Color shade shall be aviation gloss orange No.

12197, Federal Standard 595. The.final painted surfaces shall be free.of
blotches, scratches, and runs. : . ' s :

B 10., Gaskets.— Gaskets used at separable jolnts for cushioning and sealing
purposes shall be continuously molded neoprene. and shall be capable of sus-
tained operation at ambient temperatures of ~550°C (*670 F) to +700 C

(+1580 F). :

3.10.5 Adhesives.- Adhesives, when used, shall be in accordance with
MIL—STD—454, recairement - 23. :

3.10.6 Eiectrical insulating materials.e Insulatoras, insulating, and
dielectric materials shall be .in accordance with MIL-3TD-454, requirement 11.

3.11 Proceasas

©3.11.1 Brazing.- Brazing shall be in accordance with MIL—STD ~-454,. requlrement
.59, except that electrical connections shall not be brazed Paragraph 3.3 of
requirement 59 is ‘not applicable. . S
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3.11.2 Cabling.- wiring shall be In accordance with' the requlrements of
FAA-G-2100c, paragraph 3.5.38, .

5.11.3 Cable breakout wires.- Each individual breakout wire lead that emerges
from a cable shall be longer than necesaary for its termination with ap-
proximately 1-inch {25 mm) of slack wire neatly formed adaacent to its
terminatlon. _

'3 11 4 . Soldering.- Soldering shall be in accordance with MIL—STD—454, require-
ment 5. .

3.11.5 Lugs connected to screw terminals.- When solder or solderless lugs are

used to terminate wires, only one wire shall be connected to. each lug. The

lugs shall be clamped under gcrew terminals; not more than three lugs shall. be
clamped under one screw terminal. Individual wires shall be removable from the
screw terminal by loosening or removing the screw. : :

3.11.6 Cable connector wiring.- No more than one wire shall be ‘attached to
each contact or each cable connector, except that two wires may be attached to -
a crimp~type contact. The two wires connected together shall not exceed the
size of the connector pin.

'3 1.7 Splices.~ Wires and cablea shall not be spliced

3., 12 Parts rating.— All parts shall be of adequate rating for the appllcation
-and shall not be operated in exceas of the parts manufacturer's recommended
ratings durlng operation of the equipment throughout the specified environmen-~
tal range (3.6). Components within the control .cabinet (3.4.1) shall be
‘derated as required by the interior temperature rise above the maximum outside
ambient temperature at 10, 000 feet (3, 048 meters) altitude. ' ;

3. 13 Aeaembly and. marking.~ All components shall be prOperly assembled and
marked. Each electrical component or part thereof shall be identified. by a Lﬂf
refarence designation marked adjacent to the physical location of the part in
the equipment and readily visible to maintenance personnel. Such identifica-
‘tion shall be tdentical to reference designations used in instruction books for
the equipment.  Where possible, all wiring shall be grouped, color coded, laced
into cables, neatly clamped, and properly marked. Marking shall-be. in. accord-
ance with Specification FAA-G~-2100c as applicable. '

3, 14 Naneplate.— Each cabinet and“housing chall be furnished with a standard

nameplate, in accordance with FAA Drawing C-21216, fastened to its outside sur- .

face with Type 430 or 18-8 stainless steel rivets or drive screws in. accordance
with ‘Specification FAA-G-2100¢, paragraph 3.10.

'3 15 Workmanship.—-Workmanship ahall ‘be in acocrdance with MIL—STD 454,
requirement 9.

-3.16 Reliabilit}

3.16.1 Reliability deeign criteria.- The following equipment ‘shall meet the
'lieted reliability o quirements. -
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Specified Mean Time

Equipment Between Failures (MTEF)}
(a) " Control cabinet S 2,500 hours
(b) Individual control cabinet | 2,500 hours

3,16.,2 Réliability program
Y . :

_3;16.2;1' Organization.- The head of the reliebility management organization
ghall have the necessary‘authority, resources, and access to higher management
to enable him to implement and enforce the requirements specified herein.

3.16.2.2 Subcontractor and supplier reliability program control.- Subcontrace~
tors and suppliers shall be bound by the same reliambility requirements as the
contractor. Any deviations shall be presented to the FAA program office for
review and approval.

3.16.2.3 Reliability predictions.- Reliability predictions shall be based on
the proposed design and mathematics model of the system element for each mis-
sion profile and mode of operation. Predictions shall. conform té the require-
nents for predictions, paragraph 5.2.2.3 specified in-MIL-STD=-785, and the

- following:

(s) Apportion requlred system probability of mission success to each
. function. :

- {b). Determine the reliability of hardware items and other system elements
_ executing or supporting each function. : S

(e) Reliebility estimates and predictions shall be made relatlng to the
mathematical model such as those contalned in MIL-HDBK-217b. - Current
. estimates and predictions shall be made for each mission or mode of -
operation. Where other equipments {Government or contractor furnlshed)
are to be integrated, data furnished by the Government on known or es—
timated values of reliability shall be used as epplicable in the con-
traotor 8 Jjudgment. :

(d) The relisbility of the equipment shall be predloted based on . the .

*  8tregses experienced by the parts using the failure.rate information
contained in MIL-HDBK-217b and in the Nonelectronic Reliability
Notebook, RADC-TR-75-22. No other source of part failure rates shall
be used unless specifically approved by the procuring activity. The
prediction techniques in the following paragraphs shall be implemented
by the contractor.

3.16.2.3.1 Average stress prediotion.— The rellability of the system shall be
predicted using average part failure rates in conjunction with generalized part
application assumptions. The prediction shall be submitted in accordance with
the contrect schedule, B ' S

3,16.2,.3.2 Detalled streBS'prediction.— The reliability for the sYstem"shsll
be predicted based on failure rates determined from either measured or computed
stress for each part used in the system. Detailed reliability stress analysis
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shall be pertormed in accordance with MIL-HDBK-217b. The predictions shall be
‘based upon the maximum temperature rise specified in the detailed
specification. An initial stress analysis prediction shall be submitted 15 -
days prior to the Critical Design Review (CDR). The prediction shall be
revised, as neceasary, during the course of the system development and produc-
‘tion effort to reflect any design changes and part substitutions.

3.16.2.4 Parts control task.~ All reliability requirements placed upon the
contractor are equally applicable to subcontraotors/Vendors. The reliability
marniager shall be regponsible for assuring. compliance and for assuring that the
appropriate requirements are placed in subcontractor speoiflcations.

3 17 Maintainabilitx

3. 1? 1. Maintainability deeign eriteria.- The following equ1pment shall meet
the listed maintainability requirements:

_ Mean Time to -Maximum‘Repair:
Equipment , . Repair (MTTR) Time -
- (a) . ConttoluCabinet S 0.5 hour - - y ;6.hours.~
b(b) jIndividuai.control g 3.5 hour . - o4 hours -

cabinet

3.17.2..Maintainability program

3.17.2.1 Maintainability program management.- The contractor shall have one
‘clearly identified organizational element which shall be responsible for plan-
ning, implementing, controlling, and reporting all -maintainability tasks
-required by this specification.

"B 17 2 2 Organization.- The head of the maintainability management organiza-—
tion shall have the necessary autiority and resources and access to higher '
management tc enable him to implement and enforce the requirements specified
herein. . The maintainability management organizatlon may be part. of the
reliability management organization.

3.17.2.3 Maintainability predictions.- The contractor shall predict main-
tainablility values for the system/equipment. The prediction technique
specified shall be used. The prediction technique shall. estimate quantitative-
ly the maintainability system/equipment parameter values for the planned design
configuration. The quantitative estimates shall be used to judge the adequacy
of the proposed design to meet the maintainability ‘quantitative requirements
and to identify design features requiring oorreotive action.

3. 17 2.3.1 Early design predictions.- During the early design and development
stages, prediection of mean corrective maintenance time shall be prepared and
performed in accordance with procedure III of MIL-HDBK-472. The prediction,
shall be submitted 15 deys prior to preliminary desmgn review {(PDR)}..

3,17.2.3.,2 Final: design predictione.- During the final design stages of
developnent, predictions of mean corrective maintenance time shall be in
accordance with procedure II of MIL-HDBK-472. The predictlon shall be
submitted 15 days prior to critical design review.
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-3.?8' Documentation

3.18,1 Instruction book manuscript.- Instructlon book. manuscripts shall be
prepared as required- herein.

2:18.1.1 Draft manuscript.- A draft manuscript of the instruction book cover-
ing the entire system shall be prepared and submitted in accordance with the
requirements of FAA-D-2494/1a except that: .

(a) Functionalization, keying, and shading of drawlngs and text ia not
© required. Theory of operation shall be explained at the hardware

level; however, simplified schematic or functionel diagrams may . be used -

to explain unusual or complex circuita.

{b) Integrated circuit- chip details. boolean algebra expressiops, and truth
tables are not required (reference. FAA,D-2494/1a, figure 12)

{c} Blocked schematic or major function diagrams are not required
{reference: FAA-D-2494/1a, paragraphs 1-3.9.2.2 and 1-3.9.2. 3);
however, system block diagrams (reference: FAA-D-2494/1a, paragraphs

1-5.9.3.5 and 1-3.9.3. 6) and schematic diagrams shall be. prOV1ded.-

: (d) Printed circuit board illustrations shall be required only to show com-
- ponent placement and reference designations. CerUlt wiring paths need
' not be prov1ded.- B T

{e) Logio principles specified in FAA—D—2494/1a, paragraph 1-3 9 6 are not
‘ required .

(£) Integrated circuit internal details specified in FAA—D—2494/1a, paraw
graph 1=3. 14 5 1, are not required. :

3.18,1.2 Final manuscript.— Final camera*ready manuscripts shall be provided
as required by FAA—D—2494/2a.. . L

3.18.2 Instruction books.-~ The Government will reproduce and prepare instruc-
tion books from the camera-ready manuscript and furnish copies to the contrac-
tor for shipment with the equipment. = Two. instruction books. shall be included

with each set cz equipment comnprising a systen. : Co

3.19 Configuration management.- The contractor shall implement a configuration
managment program in accordance with FAA-STD-021. As.a minimum, the contractor
ghall submit, within 30 days after receipt of. contract, a configuration manage-
ment plan for review and approval by the Government,

4, QUALITY ASSURANCE PROVISIONS

4.1 Qualitx control prcvisions.- The contractor ghall provide and maintain a
quality control program in accordance with FAA-STD-013. All tests and inspec-
‘tions made by the contractor shall be subject to Government 1nspect10n. The
term "Government inspection," as used in this specification, megns that an FAA
representative will witnesas the contractor'a testing and inspection, and will
carry aut such visual and other inspection as deemed necessary to assure
compliance Hlth contract requirements. : -
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4.2 Notification of readiness for inspection.- After receipt of approval of

. test procedures and test data forms (FAA-STD-013),; the contractor shall notify .
the Government Contracting O0fficer in writing that he is ready for Government
‘inspection. Such notification shall be given in time to reach the Contracting
Officer not less than 5 work days before the contractor desires inspection to
Btart. : : : S

4.3 Invoice submission.- Prior to the first inspection, the contractor shall
submit to the FAA representative copies of invoices covering shipment of each
item from the supplier's plant to that of the primary contractor. Each invoice
shall carry the vendor's certification that each item furnished meets the .
requirements of -this. specification. The certification shall be traceable to
the part or material manufacturer's ‘quantitative test data pertaining to the
apecific part or material. Vendor certification does not constitute FAA accep-
tance of any part or unit of equipment provided under this specificatiaon nor
release that,part‘or unit from acceptance testing by the contractor.

4:4 Test methodSs— Testing of the equipment shall be performed in two-
categories as’ desoribed below.

4.4.1 Design g_alification test.—-The firet unit of. production of each com—.
ponent is designated as the production model. Where the complement of a system
" and the pres¢ribed manner of testing requires the initial production of a group
of identical units,ce.g.,_two identifier units, then all members of that group
will be referred to hereinafter as the production model. The production model
shall be subjected to the tests specified in 4.5, as required by table III. At
the conclusion of each test specified in 4.5.1 through 4.5.12, the production
model shall undergo at least two cycles of the operational test (4.5.13.1).
Failure. of the equipment to meet the performance requirements specified ‘herein
shall be cause for rejection. . -

4.4.2 "Production unit tests.~ Testing of.the.producfion units shall start af-
ter acceptance of the .production model. Tests on prodUCtion units shall be as
specifled in 4 5 and as required by table III : o

" Table III.- Qualification and Production Tests

—Taiividual ' T Site

: . Control  Control Tdentifier Power.  Aiming . Spare
Test - Cabinet  Cabinet - Unit : Adapter . Device . Parts
Vieual . X*  Xx - x*  x%  xx  xx
inspection ' 3 :

(4.5.1)
- Humidity X X X S ¢
(4.5.2) - :
Altitude X X X X
(4.5.3) T o : e
‘Design queiification test (production model).

-
0

Production unit test.

/
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Table TILI. Qualification and Productlion Testis - Continued

Individual R . Site

B Control Control - Identifier = Power  Aiming Spare
- Test _ Cabinet Cabinet “Unit 7 Adapter . Device Parts

Temperature X ' X X X

(4.5.4) - -

Sand and dust X X . X X X
(4.5.5). S . S e

Salt spray X X X X X
(4.5.6) : :

Rain (4.5.7) X X X . X
Submersion - : C _ ' X

(4.5.8)

Solar radiation - X % X

(4.5.9) ‘
‘Vibration XX R X

(4.5.10) - |

Trahsient _ X X

suppression
{4.5.11)

Iﬁterference x = - X

(4.5.12)

150~hour test X X ‘ _ X X

(4.5.13.1)

2-hour test = * * R * K .
(4-5013u2) ) ) ) ) .

Power adaptéf  *

operation

.(4-5~14)

Photométric . X*

(4.5.15) :

X = Design qualification test (productlon model).

*
I

Production unit test.
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 Table.III. - Qualification and Production Tests - Continued

" Individual . _. : " Site

o Control. Control = . Identifier Power . Aiming Spare
Test S " Cabinet  Cabinet Unit _ Adapter Device = Parts
Thermal shock o X
Dielectric ° X* X* Coxx X*
test (4.5.17) g aE : s Y
' Maintainability X X | | X
demonstration
(14- 5018)
X = Design qualification test (production model)

] H

* Production unit teat.-

4. 5 Tests

4.5.1 Vigual inspection.- The equipment shall be v1sually inspected for

workmanship, fabrication, finishing, painting, and adequacy of selected parts. . .

4.5.2 Humidity test.- The humidity test shall be in accordance with Procedure
I, Method 500, of MIL-S5TD-810C, except that a total of three complete cycles

{72 hours) will be required and the maximum temperature shall be +700 C (1580

F).

4.5.%  Altitude test.- The altitude test shall be in accordance with Procedure:
II, Method 500, of MIL-STD-810C. The equipment shall be tested at atmospheric

pressures corresponding to sea level and 10,000 feet (3, 048 meters) altitude at .

both ~550 ¢ (—670 F) and +700 C (+1580 F).

_ 4 5.4 Temperature test.- Tha high temperature test shall be in accordance with

Procedure II, Method 501, of MIL-S5TD-810C, except the temperature shall be +700

C (#1580 F). The low temperature test shall be in accordance with Procedure I,

Method 502, of MIL-STD-810C, except the temperature shall be -550 C (-670 F),

- with the 2-hour operational test to start 2 hours after temperature stabiliza-
tion. Do procedure I three times.

4 5. 5 -Sand and dust test.* The =sand and dust test shall be in accordance W1th
Procedure I, Method 510, of MIL-SID-810C. Delete steps 2 and 3, and rotate. the
equipment 1200 twice. Air velocity shall be 2,500_1_500,feet-(?62 +152. -
meteérs) per minute. : : ' L S

4. 5.6 Salt spray- te .t~ The 3a1t spray test shall be in accordance with Proce-
dure I, Methed 509, of MIL-STD-810C,. except that. the relative humldlty shall be
up to 95 percent. The test shall be for not less than 168 hours Salt: buildup
as’'a result of the test may be removed with tapwater. ' -

f?; 3 .
k‘k‘dxﬂ’; !
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4:5-7 Rain tqé§,~ The rain test shall be in accordance with.Proceduré I,
Method 506, of MIL-STD-810C. o - 2

4.5.8 Submersion test.- The production model 6.6 and 20 ampere power adapters
shall be submersion tested In accordance with MIL-STD-810C under 24 inches (0.6
meters). of water for 8 hours. The adapter shall be operating for the first 4
hours of the test and shall be off for the last 4 hours. The power adapter
transformer shall be submersion tested alone (cut of adapter), as specified
above, to demonstrate that the primary circuit is waterproof and insulated.

4.5.9 Solar radiation (sunshine) test.- The solar radiation teat shall be con-
-ducted 1in accordance with Procedure II, Method 505.1, of MIL-STD-810C. The
equipment shall be opérated for 1 hour during the third cycle when the test
item has reached its peak temperature. : g B S

'4.5.10 Vibration test,~ The equipment shall be vibration tested to meet the
requirementé.dff3;6,9.- L o :

4.5.10.1 Vibration planes.- The test agsenbly shall be vibrated in three
‘planes or directions as follows: , ' o

(a) In a direction perpendicular to the_test table (vertically).:
(b) iHor}zontaliy;;péfallel to the light beam gxis. .

(¢) Horizontally, at right angles to the light beam axis.
4.5.10.2 Freguencies.- The test assembly shall be vibrated through a frequency
range of 10 to 2,000 .cygles per secand, in each plane, until the acgelerationg.
shown in table IV are reached. Duration of each sweep shall be 10 minutes.
Electrical continuity through the lamp shall be continuously monitored under
full load conditions. If the gas tube or lamp envelope fa@ls.at any'po;nt in
the range of frequencies, the test shall be continued and completed on the fix-
ture alone. Then a new lamp shall be installed and the fixture assembly shall
agaln be vibrated in three planes through the frequencies of 55 to 2,000 cycles
at 3 gravities. Fallure to meet these requirements shall be' cause for rejec—
tion of the fixture or the lamp mounting, or both. ' : . '

Table IV, Vibration Test Data

e - - T - y T
. . . e

Acceleration in Gravities ‘ '“ _ .Frequenéy, Hertz
10.020 inch double amplitude (displacement) T 1010

5 . : ' o . 70-200

10 - ' . ‘ : ' : 200-500

1B o . o . 500-2,000

'Aftér the vibration test, the equipment shall be thorqugbiy.éxamihed fbr
- machanical failure of any component, loosening of any part, cracked or broken
seals, continuity of electrical circuits, and pgssible damage to the lamp

envelope, supports, etec.
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4.5.11 - Transient suppression test.- The control cabinet and the_individuei .
control cabinet shall be connected as shown in figure 2 or 3, as applicable, -
and tested to verify conformance with the transient suppression requirements of
3.7.- A ﬂurge generator shall be set to superimpose transient levels, described

in:3.7, on the energized.ac power line and control signals output line (exclud-

o

ing rewote .maintenance monitoring. output terminals) of the equipment. These

levels shall be verified by open=circuit and short=circult tests prior to test- .

ing the, equipment. The. surge generator, with a preset transient control level,
shall then be’ connected to:the .input power lines and to the output lines of the
energized equipment, respectively. A minimum of five test surges for each
transient control level shall be superimposed on the. input power and ocutput
lines of the .energized equipment. Test surges. shall be applied. between each .

' input terminal and ground. and each output terminal and ground, "as’well ‘as’ be—'3

' tween the input terminals of a circuit pair and the output terminals. of a -cir-
euit pair. ' : ‘

4.5;12'”Intefference'test.—ﬁThe controlrcabinet‘and tne inditiduei'oontnol

cabinet shall be connected as shown in figure 2 or 3, as applicable, and tested

‘to verify conformance with the interference requirements of 3.8.  Measurement .
of the electromagnetic eniggions shall be in accordance with test method CEQ3
of MIL-STD~462. Measurement of the radiated emission shall be in accordance'
with - test method REOZ of MIL-STD-462., - . s LT :

4. 5 13 Dperational test.- The contral cabinet and identifier ariit.. shall be .-
connected as shown in figure 2 or 3, as applicable, .and operated for a period
of 1 hour. The input to.the current sensor shall be through an isolation .
transformer (in accordance with AC 150/5345-47) and its primary current. shall
be varied from O to 7 mmperes t6 check for proper operation of the-sengor.
Operation of the identifler unit shall be attempted with-the interlock switches
in the open: position to.verify proper operation of the interlock.. A test . shall
be made to check the intensity step functions of -the identifier unit. ‘A1l
operating requirements. of the equipment shall be checked.' -Voltage -and current'
shall be recorded for the input power, input to the current. sensor,'and output -
of the control cabinet,,for each intensity step.

4.5.13.1 The 150 hour test, - A 150—hour continuous operation testrshall be :
performed on tha production model. All intensities. shall be checked using the
remote control inputs to cycle the system as follows.- : ;

(a) Low intensity, 5 minutes, +1 minute
.(b 0ff, 2 seconds, maximum
('c-)- Mecii’um intensity, 5 minu'tee, 41 minlite'
"(d) 6ff, Ziseconde,:maximum' . |
(e) Hign.intensity, 5 minutes, +1 minute
. (£) Off;,éO Seconds;'ijo seconds

.(g)hHReoeat cycle, starting with (a)

\".*‘-v;. ‘i’//
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- The local control switch ‘shall be manually cycled through the low,. medlum, -and
high intensity step positions a minimum of 20 times at the completion of the
'=50—hour test. Flash tubes used in the 150-hour test shall rnot be a part of

- the FAA procurement and shall be replaced with new flash tubes prior to system
"delivery. ,

4 5 1352 The 2—hour test.~ Production unita shall undergo 8 2*hour contlnuous
foperational test using the remote control inputs as follows.

(a) High intensity, 1 hour, +2 minutes
(b) Cycle in accordance with 4.5.13.1(a) through (g), = hour, +2. mlnutes

The loc¢al control switch shall be manually cyoled through the low, medium, and
high 1nten51ty positiona a minimum of 20 times at the completion of the 2-hour
test, .

4,5.14 Power adapter operation test cycle.— Each production unit power.adapter
shall be operated through the following cycles during a .2-hour continuous test.
Power input shall be provided by a ‘conatant current edge light . clrcuit as -
specified in 3.4.3.3.1 for a 6.6 ampere adapter and as specified.in. 3 4.3.3.3
for & 20 ampere adapter. The adaptera shall be c¢onnected as shown in figures 3
‘and 4 and tested as described below. The power adapter output voltage shall be
. measured at each Intensity step of the runway edge lighting circuit and shall

~ be 240 V, +24 V ac. Shown below are values of current which.will be
encountered in series runway edge lighting circuits.‘.,;ﬂ,

REIL: Edge ‘Circuit Current Value¥ _ Duration
S : (HIRL) ' S
(a) oOff 6.6/20.0 amperes S minute, +1 minute
(b) On 6.6/20.0 . o 10 minutes, +1 minute .
“{e) on L 5.2/15.8 ' S . 10 minutes, +1 minute-
- {(d} On 4.1/12.4 C © 10 minutes, +1 minute
(e) On : 3.4/10.3 ' ' 10 minutes, +1 minute
(f) Om 2.8/8.5 : - .10 minutes, +1 minute
( ),‘Repeat (a) through (f) one time - ' T
REIL Edge Circuit Curren't Value - .Duration
-- S (MIRL) B R
“(a) off . . 6.6 amperes: - - " 1 minute, +] minutes
{p) Om - . - 6.6 A 10 minutes, +1 minute
(ey On . ' . 5.5 o 10 minutes, +1 minute-

(d) On | 4.8 _ 10 minutes, #1 minute
-{e)} Repeat (m) through {d} one time ' ' i : o

#Values at left are for a 6.6 ampere circuit; values at rlght are for a 20
ampere circuit. :
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4.,5.15 Photometric test.- Tests shall be conducted on the identifier unit to
prove conformance with all photometric requirements._ Determination of effec-
tive inten31ty shall be in accordance with FAA- -E- 1100,

4.5, 16 Thermal shock test.- The productlon model shall be installed as in rior-
mal use and operated at maximum intensity until the temperatures have gtabil-
ized. At least 3 gallons of water at a temperature of 0 to +50 C (320 to +41©°
F) shall be sprayed on the top surface. There shall be no cracking of glass or
metal. : SR R :

 2.5.17 Dielectric test.- The production model shall be subjected to 60 hertz

dielectric tests using twice circuit voltage plus 1,000 volts for a period of 1

" minute. Any evidence of current leakage in. excesa of one milliampere shall be
cause for rejection. After completion of the dielectric test, a 1,000 V de in-
sulation tester shall be used to check the same points. The resistance to
ground, as observed with the insulation tester, shall not be less than 30
megohms. Components not designed for this high voltage, such as small

capacitors, rectifiers, etc., may be disconnected for this test. _Production o

unlts shall be checked with the insulatlcn tester..

4 5. 18 Maintainability demonstration tests.e Maintainabillty demonstratlon

tests shall be performed in accordance with MIL-~STD~471 to verify all quantita—

tive maintenance values required by the specification.

4.5. 19 Site spare parts test.e Spare printed circuit boards Bhall be tested as

part of a unit and shall be subjected to the tests: spe01fied in. table III, as.

applicable.

4.6 Test instruments.- The manufacturer or the testing laboratory: performing
preproduction tests shall provide adequate instrumentation for these .tests..:
All instruments shall have calibration labels indicating that. the 1nstruments
have been calibrated by a reliable laboratory within-a period of 6 months prior
to the beginning of tests on the REIL equipment Oscilloscopes and photometric
equipment shall be calibrated prior to performing the first test, ‘and if neces-
sary, every 3 months after completion of the first test. Indicating instru-
ments, voltmeters, and ammeters shall be of the 1/2 of 1 percent classification
or better. Alternating currént instruments shall be true types. . Temperature
sensing elements shall be thermocouples. Each thermocouple shall be pretested
by inserting it in a chamber of known temperature. The thermocouples shall be
“installed at points determined by the FAA representative. The thermocouples
shall be gecured in place:with high temperature cement manufactured for thls
purpcse (Sauereisen cement or equal)

A7 Test perfcrmance.- All tests described above snali'be.perfOrmed'at theE
contractor's expense at the contractor's facility or at an FAA-approved in-
dependent testing laboratory.

5.  PREPARATION FOR. DELIVERY

5.1 General.- All. components that form a part of a particular system and are .
“tested together shall be shipped together. Each system shall be prepared for
domestic shipment in accordance with the following subparagraphe.
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5.1.1 Padkaging.— Packaging shall be in accordance with specification
MIL-E-17555 for equipment of this classification. All loose items shall be
securely fastened prior to shipment. ' -

5. 1 2 Packlng.- Packing shall be in accordance with spec1flcatlon MIL-E- 17555,
Level A

5.1.3' Marking.- All shipments and phckages shall be durably and legiblj marked
- with the following instructions:

Quantity.
. Type ..

. Style ‘
Specification Number
Contract Number
National Stock Number
Manufacturer's Name or Trademark

6.  NOTES.- The contents of the subparagraphs below are only for the informa-
tion of the Contracting Officer. They are not contract requlrements, -and are
not binding on either the Government or the contractor except to the extent
that they may be specified elsewhere in the contract as -such.  -Any reliance .
“placed by the contractor on the, information 1s wholly at the contractor's own
risk. :

6.1 Deliverable iiems.; The following items are to be célled out:ih théVCOn—
tract documents as deliverable items under this specification:

(a) Identifiér_assemblieé
"_(b),.Cohtrol cabinet
(e) Site épare_parts'
(d). Instruction book .
- {e) Cbnfiguration mahagement plah
(£) ﬁaintainability program plan
(é)"Reliability'program pian
.(ﬁ) Méintainability dehons£fation fest.plén
(1) Reliability demonstration test plan

(j) Power adapter (if applicable)
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